A study of respiratory blood pressure variations in normal subjects suggests that variations in both cardiac output and peripheral resistance are involved, the latter mechanism being essentially similar to that producing the Traube waves in apnea. (fig. 2 ). This is generally agreed. We have found it to hold down to rates of about 6 per minute.
A passive lung inflation, and the dependence of the stroke volume on thoracic pressure rather than thoracic posture is thus confirmed (fig. 9 ). The enhancement of stroke volume modulation by the assumption of the upright posture, which is known to lower right auricular pressure, suggests that the relationship between right ventricular output and effective filling pressure is not a linear one but is steeper when the filling pressure is low. Howvever, large respiratory variation in a supine subject often appears to depend more on resistance than on output modulation ( figs. 1, 3, and 4a) , and analysis of the records suggest that resistance changes usually play some part in the more conspicuous swvings.
Q^M M99-----
The two influences are in general timed to reinforce each other (fig. 4) . The question immediately arises how this synchronization is brought about. There is no shortage of possible synchronizing influences: for example, impulses might radiate from the respiratory to the vasomotor center, or might arise iii lung stretch or other receptors sensitive to respiratory movements. In the first case, passive ventilation by lung inflation should abolish the synchronization, while in the second, it should invert the relationship between stroke volume and resistance changes. We have performed a number of experiments with passive lung inflation and while we have consistently produced the expected reversal of stroke volume modulation, the effects on the resistance changes have been less clear-cut as the blood pressure patterns have tended to be unstable ( fig. 9 ). On the whole the results do not support the idea that lung stretch or similar receptors supply the sole "keying-in" stimulus.
Synchronizing impulses might also arise from receptors anywhere in the vascular system between the venae cavae and the carotid sinuses. Those near the right heart would tenl to maintain the relationship between resistance change and respiratory phase; those near the left heart that between resistance change and stroke volume change. Since the two changes tend to reinforce each other the latter arranigement would imply that the baroreceptors were acting at certain frequencies not as a stabilizing negative feedback but as a positive feedback mechanism. This is made unlikely by the following observation. Sudden digital compression Figure 10 shows the effect of short isolated inspirations and expirations (square-wave breathing). Since whether expiration is followed by constriction or dilatation depends on the repetition rate, it appears that the connection between resistance change and respiratory act cannot be a simple one.
One must conclude that the nature of the interaction between respiration and peripheral resistance remains obscure. However, it is worth attempting to describe succinctly the over-all action of the system.
FORMULATION OF THE OVER-ALL ACTION
The following is an attempt to frame a general viewpoint conformable with the facts.
There exists a mechanism tending to produce rhythmic waxing and waning of vascular tone at a rate of around six a minute. This mechanism we may call the "Traube oscillator." For our present purposes it is immaterial whether this is, as suggested by Guyton and Harris,5 a feedback oscillator or whether the rhythm is dependent on some quasi-autonomous pacemaker in the nervous system. We postulate some form of loose coupling between respiratory events and this oscillator so that the oscillator frequency is entrained by the respiratory rate. When the latter is near the "free running" oscillator rate of 6 per minute the magnitude of the oscillation is greatest: as the rate moves away the magnitude decreases along some sort of resonance curve. At fairly remote rates the subharmonic nearest to the free running rate may appear. This in its turn may be entrained over short ranges ( fig. 6 ). The type of behavior here described is well recognized in coupled electronic oscillators6 and although the analogy may seem farfetched it is difficult to see how any simpler one will explain, for example, the happenings in figure 6 .
Thus An analysis of the results suggests that variation in stroke volume and in peripheral resistance both contribute to the larger swings of pressure.
The mechanisms are discussed in the light of some simple experiments and a formulation of the general pattern of their interaction is attempted.
